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Description 

[0001] The present invention relates generally to a 
solid-state image pick-up device utilizing a charge cou- 
pled device (CCD). More specifically, the invention re- 5 
lates to a solid state image pick-up device which can 
render more uniform the picture quality at each pixel. 
[0002] Solid state image sensors comprising a charge 
transfer device such as a charge coupled device (here- 
inafter referred to as a CCD) are classified broadly into 
the frame transfer type and the interline transfer type. 
Such solid state image sensors comprising a CCD have 
been given attention as devices able to realize a com- 
pact image pick-up apparatus, namely, a television cam- 
era in miniaturized size operative with low power con- 
sumption and with high reliability. However, on the con- 
trary to the above advantage, previously proposed solid 
state image sensors comprising the CCD have encoun- 
tered with several problems as for the undesirable phe- 
nomena called "blooming" and "smear". 
[0003] Considering the solid state image sensors of 
the interline transfer type, such a sensing device com- 
prises a sensing and vertical transfer portion including 
a plurality of photo-sensing areas provided to make hor- 
izontal rows and vertical rows, vertical charge transfer 
portions provided along each of the vertical rows of the 
photo-sensing areas and transfer gate areas provided 
between each of the photo-sensing areas and the cor- 
responding one of the vertical charge transfer portions, 
a horizontal charge transfer portion coupled with the ver- 
tical charge transfer portion and an output portion cou- 
pled with the horizontal charge transfer portion. The 
sensing and vertical transfer portions, horizontal charge 
transfer portions and output portions are formed on a 
common semiconductor substrate. The photo-sensing 
area is provided for producing a signal charge in re- 
sponse to the light received thereby and storing the sig- 
nal charge therein. The transfer gate area is provided 
for transferring the signal charge stored in the photo- 
sensing area to the vertical charge transfer portion at 
each period corresponding to a vertical blanking period. 
The vertical charge transfer portion is provided for trans- 
ferring the signal charge transferred from the photo- 
sensing area to the horizontal charge transfer portion in 
order at every period corresponding to a horizontal 
blanking period. The horizontal charge transfer portion 
is provided for transferring the signal charge transferred 
from the vertical charge transfer portion at each one of 
the periods corresponding to the horizontal blanking pe- 
riods to the output portion during a period corresponding 
to a horizontal video period. Further, the output portion 
is provided for taking out an image pickup signal output 
in response to the signal charge transferred from the 
horizontal charge transfer portion. 
[0004] In solid state image sensors of the interline 
transfer type using the CCD (hereinafter referred to as 
interline transfer CCD image sensors) previously pro- 
posed, when the light received by the photo-sensing ar- 



ea reaches to the inside of the semiconductor substrate 
placed under the photo-sensing area through the latter 
and a charge is produced thereby at the inside of the 
semiconductor substrate, such a charge partially flows 
into the vertical charge transfer portion undesirably with- 
out becoming the signal charge and is undesirably 
transferred by means of the charge transfer operation 
of the vertical charge transfer portion. This undesirably 
transferred charge becomes a noise component in the 
image pick-up signal output derived from the sensor 
which causes an eyesore, namely a white line on a pic- 
ture obtained on an image display apparatus such as a 
picture tube in response to the image pick-up signal out- 
put. The effect of phenomenon which causes the white 
line eyesore on the picture is called "smear" and is one 
of the unsolved problems encountered with the previ- 
ously proposed interline transfer CCD image sensors. 
[0005] Smear on the reproduced picture may also oc- 
cur due to excessive carrier undesirably overflowing to 
other photo-sensing areas, when high intensity light is 
irradiated on the photo-sensing area to generate higher 
charge than the handling charge of the photo-sensing 
areas. In order to prevent smear on the picture, a so- 
called "overflow drain" is preferably provided in the im- 
age pick-up device. 

[0006] In recent years, a "channel stop region" has 
been used as the overflow drain for the excessive carrier 
generated in the photo-sensing areas in interlane trans- 
fer CCD. A CCD structure with the channel stop region 
has been illustrated on pp 39 of "CHARGE-COUPLED 
DEVICES: TECHNOLOGY AND APPLICATION" pub- 
lished by IEEE Press, and written by Walter F. Ko- 
sonocky in June, 1972. In the disclosure, the diffusion 
channel stop region is formed surrounding the sensing 
and vertical transfer section, in which the photo-sensing 
areas are arranged in a form of matrix to constitute a 
photosensitive array. When excessive carriers are gen- 
erated, one of the carrier components, e.g. electrons, 
are drained to a base layer of the semiconductor sub- 
strate, which base layer serves as overflow drain. The 
other component, e.g. holes, of the carrier is then trans- 
ferred to the channel stop region to be drained. Howev- 
er, because of the difference of the impedance at re- 
spective photo-sensing areas due to the differing dis- 
tance between the photo-sensing area and the channel 
stop region, differences of carrier drain characteristics 
are caused. These differences in carrier drain charac- 
teristics with respect to each photo-sensing area result 
in differences in handling charge at individual photo- 
sensing areas. Since the brightness of the photo-sens- 
ing area is determined depending upon the handling 
charge thereof, due to the differences in the handling 
charge at different positions of the photo-sensing areas, 
the brightness of respective pixels on the reproduced 
image differ. This degrades the quality of the picture re- 
produced. JP6 10 18172 and EP 174133 disclose fur- 
ther solid state imagers. 

[0007] According to the invention there is provided: 
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a solid state image pick-up device comprising: 

a substrate of a first conductivity type with a first re- 
gion of a second conductivity type formed on said 
substrate; 

a photosensing means including a plurality of pho- 
tosensing elements of the first conductivity type, 
each of which photosensing elements is designed 
for receiving light and producing charge signals cor- 
responding to the amount of received light; 
charge transferring means for receiving said charge 
signals from said photosensing means and trans- 
ferring said charge signals to an output section; 
said photosensing elements being formed on said 
first region such that said first region provides an 
overflow barrier to one type of excess carrier; 

characterised by: 

a surface region of the second conductivity type 
covering the upper surface of said photosensing el- 
ement; 

a channel stop region of the second conductivity 
type formed around said photosensing means and 
charge transferring means and adjoining said sur- 
face regions; and 

a resistance means to connect said channel stop 
region to a reference potential, thereby to drain the 
other type of excess carriers. 

The surface area serves to eliminate noise created by 
defects in the surface of semiconductor substrate. 
[0008] The present invention will be understood more 
fully from the detailed description given herebelow and 
from the accompanying drawings of the preferred em- 
bodiment of the invention, which, however, should not 
be taken to limit the invention to the specific embodi- 
ments, but are for explanation and understanding only. 
[0009] In the drawings: 

Fig. 1 is a plan view of the preferred embodiment of 
a solid state image pick-up device according to the 
invention; 

Fig. 2 is a cross-section of the solid state image 
pick-up device of Fig. 1 ; 

Fig. 3 is a fragmentary plan view of another embod- 
iment of a solid state image pick-up device accord- 
ing to the invention; and 

Fig. 4 is a fragmentary plan view of a modification 
of the solid state image pick-up device of Fig. 3. 

[0010] Referring now to the drawings, particularly to 
Fig. 1 , the preferred embodiment of an image pick-up 
device according to the invention comprises an interline 
transfer-type charge coupled device (CCD). The image 
pick-up device generally comprises a semiconductor 
substrate 10, a sensing and vertical transfer section 20 
and a horizontal charge transfer section 30. The semi- 



conductor substrate 10 is constituted of a base sub- 
strate 12, a first region 14 and a second region 16 (Fig. 
2). In the shown embodiment, the base substrate 12 is 
formed of N-type semiconductor. More practically, the 
base substrate 12 is N-type silicon substrate. The first 
region 14 is formed by P-type layer which is deposited 
on the N-type silicon substrate. The second layer is 
formed by PMype or NMype layer and deposited on the 
first region 14. The first and second regions are depos- 
ited on the base substrate 12 by epitaxial growth. The 
surface of the second region 16 serves as a primary sur- 
face 18 of the semiconductor substrate 10 by selective 
diffusion or ion implantation. 

[001 1] The sensing and vertical transfer section 20 in- 
cludes a plurality of photo-sensing areas 22 and vertical 
shift registers 24. Each of the photo-sensing area 22 
serves as a picture element or pixel for receiving the light 
to produce and store a signal charge therein. A given 
number of photo-sensing areas 22 are arranged in 
spaced apart relationship to each other and aligned 
along the associated vertical shift register 24. The ver- 
tical shift register 24 receives signal charge from the as- 
sociated photo-sensing areas and vertically transfers 
the signal charge at every period corresponding to the 
horizontal blanking period. Each of the shift registers 24 
and the associated photo-sensing areas 22 constitute a 
vertical transfer portion 25. The vertical shift registers 
24 are associated with a horizontal shift register 32 in 
the horizontal charge transfer section 30 to output the 
signal charge therethrough to an output section 34. 
[0012] In the shown embodiment, an inner channel 
stop region 40 are formed surrounding the aforemen- 
tioned sensing and vertical transfer section 20. This in- 
ner channel stop region 40 is a low impurity concentra- 
tion region formed by doping impurity, such as boron B. 
In a practical implementation, the inner channel stop re- 
gion 40 is formed by doping boron as impurity in the or- 
der of 10 12 atoms/cm 3 by diffusion or ion implantation. 
The inner channel stop region 40 is connected to an out- 
er channel stop region 42 at both ends thereof through 
bridging section 44. The outer channel stop region 42 
comprises an inner low impurity concentration region 46 
and an outer high impurity concentration region 48. The 
low impurity concentration region 46 of the outer chan- 
nel stop region 42 has the identical composition to that 
of the inner channel stop region 40 and preferably 
formed simultaneously to formation of the inner channel 
stop region. On the other hand, the high impurity con- 
centration region 48 has higher impurity concentration 
than that in the inner channel stop region. In practice, 
the high impurity concentration region 48 is formed by 
doping impurity, such as boron B,in the order of 10 14 
atoms/cm 2 . The high impurity concentration region 48 
is formed in advance of formation of the inner channel 
stop region 40 and the low impurity concentration region 
46. The high impurity concentration region 48 is formed 
with a plurality of contacting points 50 through which it 
contact with A1 wiring 52. These contacting points 50 
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have applied to them a potential at the ground level or 
a predetermined level, through the wiring 52. Therefore, 
the contact points 50 serves as a terminal section. 
[0013] Between the inner channel stop region 40 at 
the low impurity concentration region 46 of the outer 
channel stop region 42, a resistor region 54 is formed. 
Namely, the resistor region 54 is formed in a space de- 
fined by the inner channel stop region 40, the low impu- 
rity concentration region 46 and the bridging section 44. 
In the preferred construction, the resistor region 54 is 
formed of a meshed structure. By forming the resistor 
region 54 in the meshed structure, influence of damag- 
ing of part of the resistor region 54 can be eliminated or 
reduced. 

[0014] As shown in Fig. 2, in the shown embodiment, 
the base substrate 12 is formed of N-type semiconduc- 
tor substrate. The first region 14 is formed into P + -type 
region by doping P + -type impurity and the second region 
16 is formed into N--type region by doping NMype im- 
purity. Each photo-sensing area 22 is formed in the sec- 
ond region 16 by doping N + -type impurity by selective 
diffusion or ion implantation, in a predetermined area 
and through a given depth in conjunction with the pri- 
mary surface 18 of the semiconductor substrate 10. The 
upper surface of each photo-sensing area 22 is covered 
by a mutually separate, independent surface region 26. 
The surface regions 26 are electrically conductive. Sim- 
ilarly to the photo-sensing area 22, each of the surface 
regions 26 are formed by doping Retype impurity by 
way of selective diffusion or ion implantation, in a pre- 
determined area and substantially thin given depth. The 
surface regions 26 are exposed to the primary surface 
18 of the semiconductor substrate 10. Forming the sur- 
face region 26 will successfully eliminate noise to be cre- 
ated by influence of defects in the crystal structure at 
the surface area of the semiconductor substrate 10. 
[0015] On the other hand, the shift register 24 com- 
prises a vertical charge transfer region 28 formed on the 
primary surface 18 of the semiconductor substrate 10. 
The vertical charge transfer region 28 is also formed by 
doping N -type impurity by way of selective diffusion or 
ion implantation, similarly to the photo-sensing areas 
22. 

[0016] The primary surface 18 of the semiconductor 
substrate 10 is coated by an insulating layer 60. The in- 
sulating layer may comprise a Si0 2 layer. A surface 
electrode 62 is formed over the insulating layer 60. The 
surface electrode 62 is formed of a transparent material 
for passing the light. A given fixed potential is applied to 
the sensing and vertically transfer section 20 through 
the surface electrode 62. 

[0017] Transfer electrodes 64 are provided, to which 
a two-phase clock voltage for the vertical shift register 
24, is applied. The transfer electrodes 64 also serve as 
transfer gate electrodes for transferring the signal 
charge of respectively associated photo-sensing sreas 
22 to the corresponding charge transfer region 28. As 
seen from Fig. 2, each of the transfer electrodes 63 is 



disposed within the insulating layer 60 and thus electri- 
cally insulated from surface electrode 62. 
[0018] In practice, the surface electrode 62 and the 
transfer electrodes 64 are formed of a silicon monocrys- 
5 talline dopped impurity to provide low specific contact 
resistance. 

[0019] The channel stop regions 40 and 42 are also 
formed in the second region 16. As will be seen from 
Fig. 2, the inner channel stop region 40 and the low im- 

10 purity concentration region 44 of the outer channel stop 
region 42 are formed by doping P--type impurity at low 
rate. The inner channel stop region 40 adjoins with the 
adjacent photo-sensing areas 22 and the surface re- 
gions 26. The high impurity concentration region 46 are 

f 5 formed by doping P-type impurity at high rate. A P-type 
region (not shown) is formed through the second region 
1 6 to establish electric communication between the high 
impurity concentration region 46 and the first region 14 
of the semiconductor substrate 10. 

20 [0020] In the construction set forth above, a given 
positive voltage, e.g. 10V is applied to the base sub- 
strate 10 to enable the operation of the image pick-up 
device. Electrons are thus generated in each photo- 
sensing area 22. The number of electrons generated in 

25 the photo-sensing area 22 will be determined corre- 
sponding to the amount of the light received. When the 
amount of electrons generated in the photo-sensing ar- 
ea 22 exceeds a possible handling charge of the photo- 
sensing area, and further exceeds the value of an over- 

30 flow barrier established in the first region 14, the exces- 
sive carriers, i.e. the overflown electrons are absorbed 
in the base substrate 12 which serves as an overflow 
drain. On the other hand, the other carrier, e.g. the holes, 
are drained through the inner channel stop region 40. 

35 [0021] As set forth above, since the inner channel 
stop region 40 is connected to the terminal section 50 
through high resistance registor region 54, to be con- 
nected to the ground or power supply, the potential at 
every sections of the inner channel stop region 40 be- 

40 comes substantially uniform. As a result, the distance 
between each individual photo-sensing area 22 and the 
inner channel stop region 40 can not influence to carrier 
absorbing characteristics of each section of the inner 
channel region 40. This allows the depth of the potential 

45 well in the photo-sensing areas 22 and thus the handling 
charge in respective photo-sensing area to be rendered 
uniform. 

[0022] Fig. 3 shows another embodiment of the image 
pick-up device according to the invention. A P+-type re- 

50 gion 70 is formed between N-type base substrate and 
N-- type surface layer of the N-type semiconductor sub- 
strate 72, in substantially similar manner to that illustrat- 
ed in Fig. 2. As is well known, the P + -type region 70 is 
formed by exitaxial growth on the N-type base substrate. 

55 a sensing and vertically transfer section 74 is formed on 
the aforementioned N--type surface layer at the position 
approximately corresponding to the center of the P+- 
type region 70. The structure of the sensing and vertical 
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transfer section 74 is substantially the same as that il- 
lustrated in Figs. 1 and 2 and thus does not described 
in detail in order to avoid redundant recitation. A hori- 
zontal shift register 76 is also formed within the well re- 
gion 70 and located adjacent the aforementioned sens- 5 
ing and vertical transfer section 74. Adjacent one end of 
the horizontal shift register 76, an output section 78 is 
formed. The output section 78 is located away from the 
sensing and vertically transfer section 74. A channel 
stop region 75 is formed along the boundary of the sens- 
ing and vertical transfer section 74. With the construc- 
tion set forth above, and as discussed with respect to 
the former embodiment, one component of the carriers, 
e.g. electrons are drained to the N-type base substrate 
via the P + -type region 70 and the other carrier compo- 
nent, e.g. holes, are drained to the channel stop region 
75. 

[0023] A first grounding wiring 80 is also formed on 
the N'-type surface layer and located in an area corre- 
sponding to the P + -type region 70. The grounding wiring 
80 is arranged on the channel stop region 75 and con- 
nected thereto. The first grounding wiring 80 substan- 
tially surrounds the sensing and vertical transfer section 
74 with leaving one edge of the sensing and vertical 
transfer section 74 open, which edge opposes to the 
horizontal shift register. The grounding wiring 80 is con- 
nected to the ground level 82 through a resistor 84. 
[0024] A second grounding wiring 86 is further formed 
on the fsh-type surface layer adjacent the horizontal shift 
register 76. As shown in Fig. 3, the second grounding 
wiring 86 extends substantially along the longer edge at 
the side remote from the sensing and vertical transfer 
section 74 and along the shorter edge at the side remote 
from the output section 78. This second grounding wir- 
ing 86 is directly connected to the ground level. 
[0025] A third grounding wiring 88 is formed on the 
surface layer of the semiconductor substrate adjacent 
the output section 78. The third grounding wiring sub- 
stantially surrounding the output section 78 with leaving 
an edge portion opposing one edge of the horizontal 
shift register open. Similarly to the aforementioned sec- 
ond grounding wiring 86, the third grounding wiring is 
directly connected to the ground level. 
[0026] As will be seen from Fig. 3, in the shown em- 
bodiment, the P + -type region 70 is formed on the sem- 
iconductor substrate with providing portions 90 and 92 
where the PMype layer is not deposited and is the bear 
N-type substrate. As seen from Fig. 3, the portion 90 is 
located between ends of the first and second grounding 
wirings 80 and 86 to define a high resistance region 96. 
Also, the portion 92 is located between the first and third 
grounding wirings 80 and 88 to define therebetween a 
high resistance region 98. With this construction, re- 
spective first, second and third grounding wirings 80, 86 
and 88 are separated to each other by the high resist- 
ance regions 96 and 98 defined therebetween. There- 
fore, the potentials at the second and third grounding 
wirings 86 and 88 which are directly connected to the 



ground level, will never influence to the sensing and ver- 
tical transfer section 74. 

[0027] It should be appreciated that, though the 
shown embodiment provides the high resistance re- 
gions 96 and 98 by providing the portions 90 and 92, it 
would be possible to form such high resistance regions 
by reducing the depth of the channel stop region to pro- 
vide high resistance. Also it would be possible to form 
a substantially high resistance region or insulating re- 
gion by dopping suitable impurity by way of ion implan- 
tation in order to reduce conductivity. On the other hand, 
the resistor 84 can be formed on the semiconductor sub- 
strate 72 or can be interposed between the ground level 
82 and the grounding wiring 80 as an external accesso- 
ry. 

[0028] By providing the high resistance regions and 
by providing the resistor between the first grounding wir- 
ing and the ground level, the potential at the sensing 
and vertical transfer section is provided at different level 
to the ground level. This isolates the sensing and vertical 
transfer section from the directly grounded grounding 
wirings. 

[0029] With this arrangement, the potential becomes 
different at respective portions in the sensing and verti- 
cal transfer section 74, because of difference of distance 
to the grounding wiring. However, by providing sufficient 
impedance which is determined by combined resistance 
of the high resistance region and the resistor inserted 
between the first grounding wiring and the ground level, 
the potential difference at respective portions in the 
sensing and vertical transfer section can be relatively 
small to be ignored. Therefore, by adjusting the resist- 
ance in the high resistance region and the resistor, the 
potential in each portion of the sensing and vertically 
transfer section can be held uniform. Therefore, han- 
dling charge in each of the photo-sensing areas in the 
sensing and vertically transfer section become substan- 
tially uniform. 

[0030] In practice, the required combined resistance 
for maintaining the potential at every portions of the 
sensing and vertical transfer section uniform will be dif- 
ferent depending upon the size of the sensing and ver- 
tical transfer section, capacity Cox of the oxide layer of 
gate electrode, level of the pulse to be applied to the 
electrode, and so forth. However, in practice, the com- 
bined resistance may be set in a range of 10 to 100 O. 
[0031] Fig. 4 shows a modification of the aforemen- 
tioned another embodiment of the image pick-up device 
of Fig. 3. In this modification, the first and second 
grounding wirings in the former embodiment are inte- 
grally formed to constitute a single grounding wiring 102. 
Similarly to the foregoing embodiment, the grounding 
wiring 102 is connected to the ground level through a 
resistor 84. This grounding wire 102 is disconnected 
from the third grounding wiring 88 which is directly con- 
nected to the ground level by the portions 92 and 94 
defining the high resistance regions 98 and 100. . 
[0032] Even in this modification, the potential at every 
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portion of the sensing and vertical transfer section 74 
can be maintained uniform by adjusting combined re- 
sistance of the high resistance regions 98 and 100 and 
the resistor 84. Therefore, handling charge in each pho- 
to-sensing areas in the sensing and vertical transfer 
section 74 become substantially uniform. 



Claims 

1. A solid state image pick-up device comprising: 

a substrate (12) of a first conductivity type with 
a first region (14) of a second conductivity type 
formed on said substrate (12); 
a photosensing means (20) including a plurality 
of photosensing elements (22) of the first con- 
ductivity type, each of which photosensing ele- 
ments is designed for receiving light and pro- 
ducing charge signals corresponding to the 
amount of received light; 
charge transferring means (24, 30) for receiv- 
ing said charge signals from said photosensing 
means (20) and transferring said charge sig- 
nals to an output section (34); 
said photosensing elements (22) being formed 
on said first region (14) such that said first re- 
gion provides an overflow barrier to one type of 
excess carrier; characterised by: 

a surface region (26) of the second con- 
ductivity type covering the upper surface of 
said photosensing element (22); 
a channel stop region (40) of the second 
conductivity type formed around said pho- 
tosensing means and charge transferring 
means and adjoining said surface regions 
(26); and 

a resistance means (54, 84) to connect 
said channel stop region to a reference po- 
tential (50), thereby to drain the other type 
of excess carriers. 

2. A device according to claim 1 wherein said one type 
of excess carriers are electron and said other type 
are holes. 



10. A solid state image pick-up device as set forth in 
claim 9, wherein said charge transferring means in- 
cludes a vertical transferring means (24) for verti- 
cally transferring said charge signal of said photo- 
sensing elements and a horizontal transferring 
means (32) for receiving said charge signal trans- 
ferred through said vertical transferring means (24) 
and horizontally transferring said charge signal to 
said output section (34). 

11. A solid state image pick-up device as set forth in 
claim 10, wherein said wiring means comprises a 
first wiring means (80) extending around said sens- 
ing and vertically transferring means (74), a second 
wiring means (86) extending around said output 
section (34), and a third wiring means (88) extend- 
ing around said horizontally transferring means 
(76), said first wiring means (80) being connected 
to said voltage source via said resistor and said sec- 
ond and third wiring means (86, 88) being directly 
connected to ground. 



5. A solid state image pick-up device as set forth in 
claim 3 or 4, wherein said channel stop region com- 
prises a first low resistance region (48) and a sec- 
ond high resistance region (46, 40). 

5 

6. A solid state image pick-up device as set forth in 
claim 5, wherein said resistance means comprises 
a resistor region (54) within said second high resist- 
ance region. 

10 

7. A solid state image pick-up device as set forth in 
claim 6, wherein said wiring means (52) is connect- 
ed to a high impurity region in said channel stop re- 
gion. 

15 

8. A solid state image pick-up device as set forth in 
claim 6 or 7, wherein said resistor region <54) is 
formed in a meshed structure. 

20 9. A solid state image pick-up device as set forth in 
claim 3, wherein said resistance means comprises 
a resistor (84) interposed between said wiring and 
said voltage source which applies ground level as 
said given voltage. 

25 
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45 



3. A solid state image pick-up device as set forth in 
claim 2, wherein said channel stop region is con- 
nected to a wiring means (52) which in use is con- 50 
nected to a voltage source which applies a given 
voltage to said wiring means (52). 

4. A solid state image pick-up device as set forth in 
claim 3, wherein said given voltage source is ar- 55 
ranged to apply a ground level voltage to said wiring 
means (52). 



12. A solid state image pick-up device as set forth in 
claim 11, which further comprises means for defin- 
ing a high resistance region (96, 98) between said 
sensing and vertically transferring means (74) and 
said horizontally transferring means (76). 

13. A solid state image pick-up device as set forth in 
claim 12, which further comprises means for defin- 
ing a high resistance region (100) between said hor- 
izontally transferring means and said output section 
(78). 
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14. A solid state image pick-up device as set forth in 
claim 10, wherein said wiring means comprises a 
first wiring means (80) extending around said sens- 
ing and vertically transferring means (74) and said 
horizontally transferring means (76), and a second 
wiring means (80) extending around said output 
section, said first wiring means (80) being connect- 
ed to said voltage source via said resistor (84) and 
said second wiring means being directly connected 
to ground. 

15. A solid state image pick-up device as set forth in 
claim 14, which further comprises means for defin- 
ing a high resistance region (100) between said 
sensing and vertically transferring means (74) and 
said output section (78). 



Patentanspruche 

1. Festkorper-Bildabtasteinrichtung, welche umfalM: 

ein Substrat (12) eines ersten Leitfahigkeitsty- 
pus mit einem ersten Bereich (14) eines zwei- 
ten Leitfahigkeitstypus, der auf dem Substrat 
(12) gebildet ist; 

eine Lichtabtasteinrichtung (20), die mehrere 
Lichtabtastelemente (22) des ersten Leitfahig- 
keitstypus umfalM, wobei jedes der Lichtabtast- 
elemente ausgelegt ist, um Lichtzu empfangen 
und um Ladungssignale entsprechend der 
empfangenen Lichtmenge zu erzeugen; 
eine Ladungsubertragungseinrichtung (24, 
30), um die Ladungssignale von der Lichtabta- 
steinrichtung (20) zu empfangen und die La- 
dungssignale zu einem Ausgabeabschnitt (34) 
zu ubertragen; 

wobei die Lichtabtastelemente (22) auf dem er- 
sten Bereich (14) so gebildet sind, da& dieser 
erste Bereich eine Liberia ufgrenzschicht in be- 
zug auf einen UberschulMragertypus bereit- 
stellt; gekennzeichnet durch: 

einen Flachenbereich (26) des zweiten 
Leitfahigkeitstypus, der die obere Flache 
des Lichtabtastelements (22) uberdeckt; 
einen Kanalstoppbereich (40) des zweiten 
Leitfahigkeitstypus, der um die Lichtabta- 
steinrichtung und die Ladungsubertra- 
gungseinrichtung herum gebildet ist und 
den. Flachenbereichen (26) benachbart 
ist; und 

eine Widerstandseinrichtung (54, 84), um 
den Kanalstoppbereich mit einem Refe- 
renzpotential (50) zu verbinden, um da- 
durch den anderen Typus von uberschus- 
sigen Tragern abzuleiten. 



2. Einrichtung nach Anspruch 1 , wobei der eine Typus 
von uberschussigen Tragern Elektronen sind und 
der andere Typus Locher sind. 

5 3. Festkorper-Bildabtasteinrichtung nach Anspruch 2, 
wobei der Kanalstoppbereich mit einer Verdrah- 
tungseinrichtung (52) verbunden ist, die bei Ver- 
wendung mit einer Spannungsquelle verbunden ist, 
die eine vorgegebene Spannung an die Verdrah- 

10 tungseinrichtung (52) anlegt. 

4. Festkorper-Bildabtasteinrichtung nach Anspruch 3, 
wobei die vorgegebene Spannungsquelle einge- 
richtet ist, um Masse an die Verdrahtungseinrich- 

15 tung (52) anzulegen. 

5. Festkorper-Bildabtasteinrichtung nach Anspruch 3 
Oder 4, wobei der Kanalstoppbereich einen ersten 
Niederwiderstandsbereich (48) und einen zweiten 

20 Hochwiderstandsbereich (46, 40) umfalM. 

6. Festkorper-Bildabtasteinrichtung nach Anspruch 5, 
wobei die Widerstandseinrichtung einen Wider- 
standsbereich (54) innerhalb des zweiten Hochwi- 

25 derstandsbereichs umfalM. 

7. Festkorper-Bildabtasteinrichtung nach Anspruch 6, 
wobei die Verdrahtungseinrichtung (52) mit einem 
Hochverunreinigungsbereich im Kanalstoppbe- 

30 reich verbunden ist. 

8. Festkorper-Bildabtasteinrichtung nach Anspruch 6 
Oder 7, wobei der Widerstandsbereich (54) als Ma- 
schenstruktur ausgebildet ist 

35 

9. Festkorper-Bildabtasteinrichtung nach Anspruch 3, 
wobei die Widerstandseinrichtung einen Wider- 
stand (84) umfalM, der zwischen der Verdrahtung 
und der Spannungsquelle angeordnet ist, die Mas- 

40 se als vorgegebene Spannung anlegt. 

10. Festkorper-Bildabtasteinrichtung nach Anspruch 9, 
wobei die Ladungsubertragungseinrichtung eine 
Vertikalubertragungseinrichtung (24) umfalM, um 

45 das Ladungssignal der Lichtabtastelemente verti- 
kal zu ubertragen, und eine Horizontalubertra- 
gungseinrichtung<32), um das Ladungssignal, wel- 
ches uber die Vertikalubertragungseinrichtung (24) 
ubertragen wurde, zu empfangen und um das La- 

50 dungssignal zum Ausgangsabschnitt (34) horizon- 
tal zu ubertragen. 

11. Festkorper-Bildabtasteinrichtung nach Anspruch 
10, wobei die Verdrahtungseinrichtung eine erste 

55 Verdrahtungseinrichtung (80) umfalM, die sich rund 
um die Abtast- und Vertikalubertragungseinrich- 
tung (74) erstreckt, eine zweite Verdrahtungsein- 
richtung (86), die sich rund um deri Ausgabeab- 
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schnitt (34) erstreckt, und eine dritte Verdrahtungs- 
einrichtung (88), die sich rund urn die Horizontal- 
ubertragungseinrichtung (76) erstreckt, wobei die 
erste Obertragungseinrichtung (80) mit der Span- 
nungsquelle uber den Wtderstand verbunden ist, 5 
und die zweite und dritte Verdrahtungseinrichtung 
(86, 88) unmittelbar mit Masse verbunden ist. 

12. Festkorper-Bildabtasteinrichtung nach Anspruch 

11, die auderdem eine Einrichtung umfafit, urn ei- to 
nen Hochwiderstandsbereich (96, 98) zwischen der 
Abtast- und Vertikalubertragungseinrichtung (74) 
und der Horizontal Obertragungseinrichtung (76) 
festzulegen. 

13. Festkorper-Bildabtasteinrichtung nach Anspruch 

12, die aufterdem eine Einrichtung umfafM, um ei- 
nen Hochwiderstandsbereich (100) zwischen der 
Horizontalubertragungseinrichtung und dem Aus- 
gabeabschnitt (78) festzulegen. 20 

14. Festkorper-Biidabtasteinrichtung nach Anspruch 
10, wobei die Verdrahtungseinrichtung eine erste 
Verdrahtungseinrichtung (80) umfafct, die sich rund 

um die Abtast- und Vertikalubertragungseinrich- 2 $ 
tung (74) und die Horizontalubertragungseinrich- 
tung (76) erstreckt, und eine zweite Verdrahtungs- 
einrichtung (80), die sich rund um den Ausgabeab- 
schnitt erstreckt, wobei die erste Verdrahtungsein- 
richtung (80) mit der Spannungsquelle uber den Wi- 30 
derstand (84) und die zweite Verdrahtungseinrich- 
tung unmittelbar mit Masse verbunden ist. 

15. Festkorper-Bildabtasteinrichtung nach Anspruch 

14, die auRerdem eine Einrichtung umfaBt, um ei- 35 
nen Hochwiderstandsbereich (100) zwischen der 
Abtast- und Vertikalubertragungseinrichtung (74) 
und dem Ausgabeabschnitt (78) festzulegen. 

40 

Revendications 

1. Dispositif d'acquisition d'image monolithique 
comprenant : 

45 

un substrat (12) d'un premier type de conduc- 
tivity, une premiere region (14) d'un second ty- 
pe de conductivity etant formee sur ledit subs- 
trat (12), 

un moyen de photodetection (20) comprenant 50 
une pluralite d'elements de photodetection (22) 
du premier type de conductivity, chacun des 
elements de photodetection etant concu pour 
recevoir de la lumiere et produire des signaux 
de charge correspondant a la quantity de lu- 55 
miyre regue, 

un moyen de transfer! de charges (24, 30) des- 
tiny a recevoir iesdits signaux de charge dud it 
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moyen de photodetection (20) et a transfyrer 
Iesdits signaux de charge vers une section de 
sortie (34), 

Iesdits elements de photodetection (22) etant 
formes sur ladite premiere region (14) de sorte 
que ladite premiyre region foumit une barriere 
de dybordement pour un premier type de por- 
teurs de charges en exces, caracterisy par : 

une rygion de surface (26) du second type 
de conductivity recouvrant la surface supe- 
rieure dudit yi6ment de photodytection 
(22), 

une region d'arret de canal (40) du second 
type de conductivity formee autour dudit 
moyen de photodetection et du moyen de 
transfert de charges et adjacente auxdites 
regions de surface (26), et 
un moyen de valeur ohmique (54, 84) des- 
tine a relier ladite region d'arret de canal a 
un potentiel de reference (50), afin de drai- 
ner ainsi I'autre type de porteurs en exces. 

2. Dispositif selon la revendication 1 , dans lequel ledit 
un premier type de porteurs de charges en exces 
represente des electrons et ledit autre type repre- 
sente des trous. 

3. Dispositif d'acquisition d'image monolithique selon 
la revendication 2, dans lequel ladite rygion d'arret 
de canal est reliee a un moyen de liaison (52) qui 
est relie en utilisation a une source de tension qui 
applique une tension donnee audit moyen de 
liaison <52). 

4. Dispositif d'acquisition d'image monolithique selon 
la revendication 3, dans lequel ladite source de ten- 
sion donnee est agencee pour appliquer une ten- 
sion au niveau de la masse audit moyen de liaison 
(52). 

5. Dispositif d'acquisition d'image monolithique selon 
la revendication 3 ou 4, dans lequel ladite region 
d'arret de canal comprend une premiere region a 
faible valeur ohmique (48) et une seconde rygion a 
forte valeur ohmique (46, 40). 

6. Dispositif d'acquisition d'image monolithique selon 
la revendication 5, dans lequel ledit moyen de va- 
leur ohmique comprend une region de resistance 
(54) a I'interieur de ladite seconde region a forte va- 
leur ohmique. 

7. Dispositif d'acquisition d'image monolithique selon 
la revendication 6, dans lequel ledit moyen de 
liaison (52) est reli6 a une rygion a forte concentra- 
tion en impuretes dans ladite rygion d'arret de ca- 
nal. 
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8. Dispositif d'acquisition d'image monolithique selon 
la revendication 6 ou 7, dans lequel ladite region de 
resistance (54) est formee suivant une structure en 
treiklis. 

5 

9. Dispositif d'acquisition damage monolithique selon 
la revendication 3, dans lequel ledit moyen de va- 
leur ohmique comprend une resistance (84) inter- 
calee entre ladite liaison et ladite source de tension 

qui applique le niveau de la masse en tant que dite 10 
tension donnee. 



source de tension par Pintermediaire de ladite resis- 
tance (84) et ledit second moyen de liaison etant 
directement relie a la masse. 

1 5. Dispositif d'acquisition d'image monolithique selon 
la revendication 14, qui comprend en outre un 
moyen destine a definir une region a forte valeur 
ohmique (100) entre ledit moyen de detection et de 
transfert vertical (74) et ladite section de sortie (78). 



10. Dispositif d'acquisition d'image monolithique selon 
la revendication 9, dans lequel ledit moyen de trans- 
fert de charge comprend un moyen de transfert ver- f 5 
tical (24) destine a transferer vertical erne nt ledit si- 
gnal de charge desdits elements de photodetection 

et un moyen de transfert horizontal (32) destine a 
recevoir ledit signal de charge transfere par Pinter- 
mediaire dudit moyen de transfert vertical (24) et 20 
transferant horizontalement ledit signal de charge 
vers ledit signal de sortie (34). 

11. Dispositif d'acquisition d'image monolithique selon 

la revendication 10, dans lequel ledit moyen de 25 
liaison comprend un premier moyen de liaison (80) 
s'etendant autour dudit moyen de detection et de 
transfert vertical (74), un second moyen de liaison 
(86) s'etendant autour de ladite section de sortie 
(34), et un troisieme moyen de liaison (88) s'eten- 30 
dant autour dudit moyen de transfert horizontal 
(76), ledit premier moyen de liaison (80) etant relie 
a ladite source de tension par I'intermediaire de la- 
dite resistance et lesdits second et troisieme 
moyens de liaison (86, 88) etant directement relies 35 
a la masse. 



12. Dispositif d'acquisition d'image monolithique selon 
la revendication 11, qui comprend en outre un 
moyen destine a definir une region a forte valeur *o 
ohmique (96, 98) entre ledit moyen de detection et 

de transfert vertical (74) et ledit moyen de transfert 
horizontal (76). 

13. Dispositif d'acquisition d'image monolithique selon 45 
la revendication 12, qui comprend en outre un 
moyen destine a definir une region a forte valeur 
ohmique (100) entre ledit moyen de transfert hori- 
zontal et ladite section de sortie (78). 

50 

14. Dispositif d'acquisition d'image monolithique selon 
la revendication 10, dans lequel ledit moyen de 
liaison comprend un premier moyen de liaison (80) 
s'etendant autour dudit moyen de detection et de 
transfert vertical (74) et dudit moyen de transfert ho- 55 
rizontal (76), et un second moyen de liaison (80) 
s'etendant autour de ladite section de sortie, ledit 
premier moyen de liaison (80) etant relie a ladite 
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